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1 

[|jf*rfl] ?m&&&b. • 
±K#«tti£«<a-£ffiflKJI2j*£ii. R u k 2 0 a t 

■t 5 Btt 1 <t * 5 C t & ttft £ 1" 5 flmES&ft. 
[IS*if2] ±IE**«fe&*T«UIIi. »4*«J** 

1 EftrofiSftEftggft. 

[1**53] JbE*«M*fe4*TiftJi«:. §tJ¥*l6ltii 10 

5lf *rf 1 EttOffiftE&Ktt. 
[If*54 ] ±ffi*K«-&*T«5ltt. C r . T i . 
Ta, Zr, H f . Fe, Co. Mn, Si, A 1 , A 
g. Au&tM r frbMiitlZ'PtK tt— ItRu t 
©■g-^b**?. if^^+WR u coffin Jt£5 0 a t 

[If*rjl5] ±IE#«tt&«TiftJII4. W, Mo, 
V, N b&t>*B^<biIf£h,-5 / >&< £ fc-Mt R u 20 
&&.frht£ V . l^itOR u (DmrftitZ: 2 0a t % 
W±i:-*-4^t*r«f»4:i-5B!*iSl E*«)«a*E»«E 

[»*rS6 ] ±E#BH*fe&KTiftlitt. C u . N i , 
Pd, Pt. Yfi.O'CA^jllf4x5 / >ifc< t t>— flit R 
u £<7>-§-&7i>ib /«£«?. IfJ^&'fWR u Officii £8 0 

%u±t-thzt zmmt-t-ztuxqn 1 

[!»*rf 7] ±K#«tt&*T*Jitt. &*&t>*/X 

e»*h*. 

[if *5 8 ] ±K#BH4&KTilfi«0>±KSE*Rtf/ 

xttSfcwfiritJt&o. 2~i o a t%tta:ti# 
» t i- 5 if *5 7 E«c ©SMEiHi 
[19**19] ±E#«MRT*H1. SHMfc. ^fb 

= =. 7 Wit £ffM L X 5 d <t £ -ti If *rf 1 E 

[If*i£ J 0] ±E«fffc«JttS iO : , a i =o 3 . T 
i0 2l Ta 2 0 3 . ZrO, Y 2 0 3 RO'M g 07>>£>ill4* 40 
ft3'>fc< <k fc-«-C*>9 . ±E^fk^(4T i N, B 
N. AIN. Si sN^Ta N A > <b il i±*4l -5 '> ti. < <t 
pHb^f4S i C. TiC. B..C&LH" 
a CA"6atf4i-5'>4< t b~MXibZ> Z t &*H&£* 

[w*5i i] ±E«ttii(i. is&co&nettffis 

Sr. P I. Pd SO'N i A-6»tfJlS'>'!c< t b~tt<D 
[if*J$ I 2] liEmWW'.i, Cr, Mo. W. V. 50 



Nb. Zr, Hf, Ta, Ru. Rh. I r . T i , 

B, PRt5CA>f>atfilS'>*< t t>-ffi&-0. 5-2 
5 a t %c0ttfflT-£*r1-5 ' 3 §f,1<rg 1 B 

[Hf*rSl3] ±ESSttS»4. ■Ufcfttf/XttS** 

0. 2-1 5 a t %tO«5HT-^#-t5 2 tZW&t-tZ 
If *5 1 EftOttftiaft&fc. 

[!f*rf 1 4] ±E*8ttll4. §£fb^, Sftfc&irjfc 

fb^^®im§'>^< t t)-a*5^7=-a7*jiS:^ 

fiSLT^?,: £ £#m<t*5!S*rl 1 EttOtt*(Eft& 

11**51 5] ±Efigtt«i±, nm<o&mw.vmm 

£, R u^M^ltA 1. Ti, V, Cr. Fe.M 
n. Co. Ni. Cu. Y, Zr. Nb, Mo. Rh. 
Pd, Ag, Hf. Ta, W, I r , P t , A u , S 

i . B&tfC#>&3tfft£'>&< ib-liRu tfrb 

mti-3§f*5 i iEtros^reii*. 

[§8*5 1 6] ±E#»«i4. Cr. Mo, W, T 

1, Ta, Nb. Ni. Cu, Al, V, Zr, Hf. 

C, B&t/S i i/vu— S i0 2 , A 
I 2O3, T i 0 2 , Ta 2 0 3 . ZrO, Y 2 0 3 £l>'Mg 
0<Dm\tty>. TiN. BN, A 1 N. Si 3 N*&U<T a 
N(Dgfb^|fe^(4S i C, TiC. B 4 C#.l>'T a CO 

tL%'Pte< th-m^M^^ixX^^Ztk^t-Ti 
if *5 1 5 lEt^I^iEgl^ 
[1**1117] ^»tti*go-4iMi:. ioot« 
T»^#TT', R u Sr 2 0 a t %JW±^W*-5*«tt4fe 

[if*JSl 8] ±CIWitt4fe* Tifll^R (/±IE«ttl 
14. *'<y$") y?miz£ <9tim£ti5Zk£¥rWit1- 
5li*TJi I 7 E*«?«fSE»«E*^Sffjg*ffi <> 

[0 0 0 l ] 

•t 5 i^ttl * ffi i 5 «*E»«*ft V-t wKJfi^ttJzBI 
[0 0 0 2] 

>Si L X (4 , ±t Lt, f«l>tf.f, #Ba¥9 - 2 5 9 4 I 

9-?H^m*IW9 - 2 -i 5 3 3 7 SH*«;;:Ett;2Mi3 



«fc o \Z. CoXl/Pt gfct MIC r HTTa, 
[0 0 0 3] C CO J; 9 ^JSMfeg^^W^ttSiC 

{0 0 041 ffl;il4\ #M¥ 1 0-2 5 5 24 9f^ 

M7cmt(o&mmit-&<&i$:m^h<D*?, mww-i o- 

9 2 6 3 7 «t 9 iC, CotPti CO^JKPb] 

[0 0 0 5] fRi««0»»S:SJ+jr< L 

T(4. SiE«*IEfik*stl36$nT*J9 , #M¥l-25 
1 3 5 6^$g{cfB®$4x5J;5!C. CotPtgct>li 

[0 0 0 6] 

o p t &&<Dt. b \z&&m%£Jf&<njs% 
teS-ffl i »*ttf «fc v ^ s . r ii b^JR^fcg-^toSPiJfeifB & 

oSm^C oPt^Jiit^ ttftGftKtt 
[0 0 0 7] LA»L4**?>. ttfttBflUKf^triteEMXtt 

ifc, C o P t $W4P d fcSraasBWLT 

/4 5 , |5iJx.(4journal of Magnetic Society of Japan VOL 
18, Supplement. No. SI (1994)p. 103!Cfe® £4x5 «t 9 

[0 0 0 8] ^CT*, *«WI4. ±5$ I it <fc 9 &?£*CD 
Kv y-fXJt (S/N) T*IE»ff±T'^5iKMfcl 

[0 0 0 9] 

[ mm * mmir z> t:. *> <o i ± «e l ^ @ w * m>t i 1 

ttffi«co-±rmfR'J;cifM$n5 1 £ {,;; R u £- 2 0 a t 



[0 0 l o] «.b.mj; vi;WfiU$4ifc*«i||;-flt^as«[ 
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!B»Jtfm. R u £ 2 0 a t %W±^*-f S#M££J( 

Tifie & ffi a. 5 fc *> . fiKttswigseifijtt s- 1*1 ± $ * 
5, -toe*, mvmtemmjjzfi-tzz.tttez., 

fS^f2^frT'l±. R u £ 2 0 a i %«±* 

fflOSSa WtBSf^ffl $ -fr 5 Z k tfX' # 5 . -t co^g 

[0 0 1 1 ] **WJw«S«*IE»jSI«t«)K5i* 
£(4, #tttt*KG>-±aBWl:: 1 OOtrSATO&ttTT* 
$R 10 Ru5r2 0 a t %W±^-r5^tt^JRTlfta«r?fM 
U *<7)?g, 1 0 0tOTO*#TT±IE#«i±4feJR/I 

[0012] u±(ox o izffif&zivttftwizmzmn 

iii-eix 1 0 OTOTWfattMLTt. R u §r 2 0 
a t %«±*#-f4#»tt£KTifiJi±fc«ttJi$T7|Sj£ 

[0013] 

[0014] *^B^Srifffl Lfc«ftE»iat#Ht, III 1 {= 
^i-ipic, ^®tt.Sffil k. *»tt*«l±»=»ril* 
*t. R u £ 2 0 a t %Ul±fDfiJ£-T-*#W Lfc^tt^JSS 
Tlfi«2t. #KttA*T*«2±lC»«*il. ^JKflS 

K*fE«JSI«:i4. H!^L4H^, ^«Stt*« 1 i: 

1 t*BH±**Tlft*2i©M{ZC r . Mo. W. T 
i. Ta. V. Nb, Zr, Hf, B, CRO'SicD^ 

[ooi 5] z«)««eait#^*ii»-c. #5Stt&ffiT 

lti!®2{4. R u^2 0 a t %aiMUl^fcft, BH 
141 3 <D&mij&±1Bizmtia£itt> Z 1 7d'T-# 5, $ 6 
40 in. #ett^MTll6l2(4. Wi3?rMt5IttSi 

[001 6 ] |Hm#.ifeJffiTltel 2 (4, R u -2r 2 0 a t % 
TJIfel 2 iZI4. R u W^COjc* ^ 8 0 a ( %f4c«C)fi|^ 

[ooi 7 ] wmvmWiTW® 2 !=isr*r* r u »n 

WJcJRt LTI4. C r . Ti, Ta, Z r . HI, F 
e , Co. M 11 . Si. A I . A g . A u & t>* I r (tV. 
50 7 . Zil (j <n -Ji$ % % 1 it); t V\--f & . ) A > b iS ! ±'4 1 o 4-- 



mm 001-29 12 3 0 ( P 2 0 0 1 -2 912 3 0 A) 

5 6 

£-?&oTk&lv m\U(OjtmtRut<0^k 51::*-*-. [I]5 7i'6fl5<fc9i::. a? 3 f¥<D5c$§ tRui 

irfc^tfi. R u (n&mtfr 5 o a t %U±XhZ - £ ro^fe£#ffl*t&*Til!!5 2 ^tt^i-^^g-icii, r u 

[0 0 18] mim<D7tmtRu t?>>hte?>£& (HK ^FiSTS-fr-C^S. {SU M3SW7E*c7)fiJg-^2 0 a 

-uitoj tm^m3(Dimt>t^rm-&m2^xim m^n^TtrntR u fc<o-&4Sr*«tt&*T*Ji2j:«e 

3(I^i- e , ^ne.l212RO'ia3A^"b*IJ^J;^(^ £l# 10 ffl R u ©»^ttjj« 8 0 a t %U±T'$>Z> Z t 

(Djtm<om&fr 2 o a t •cw*-&(wji. atttv s l^z t^js. 

3tO»a^<0|6l±^*"b4x5c UJ»Lft#e>, p 1 f¥ (0 0 2 4] Zixbm 2 K* Ltz <fc 9 K. #3g 

<07G*<0#l£tf'» 5 0 a t ft«*J# WSrif ffl tfc««aE»jaflslCj3^Ttt. R u & 2 0 a t 

(Dt&S&itZ 5 0 a t%Bitt6:fcWtU':i4l I0 0 2 5] Sfc. ««ffifikj(|*lr*iV»T. RutWt 

m a . z> }m&&mTi&m 2 tm&m 3 ©sb^ £ & ± $ 5 

[0 0 19] 4*5. m2&mi]3l;:^:L7 , 'c!!!£t±. «tt ^S^^IE-tSfc*. RuA>ib&5#^4&JlTit!!Jf 2 

i3<0«Co7o-Ni,.-Pt 2( ,i:L, «[4S3W WlKIf Sr^ft:$-fr-C«tt« 3 <D&mj]*miE. L fc c ^co 

1 5nmtL, #«t4&*"FJ16Ji 2 CO^H 2 On 20 B£ftfE&&fr £ LTIi, »MIittl2i^ 

mtLfc, H2&C«a3lZj8^T, SMttttS 1 * 1 t W^#tt$rl^]±$-t!:-5fc^!r)?^. 1 Onm 

<D%m<rW-&* [a t%] T'^U 8S«if4B£t£l3<£>S coc r Tfl6«&£&U rwCrTWlC, RuW 

rt(m^Sr[kOe]T^LT^5, fc*#«tt&MTil&Ji 2 1 0 nra©C oroN i 

[0 0 2 0] ifc. ^«tt^RTlfte2{z-&#$ix5R 10P t aoSrCOJW-eEKUfctOSrftffl Lfc. £££0 

uEJW«r>7c5!t<t LTfi. W, Mo. V, NbRO'C (« 6 tw^i". 

T. ft ££2 Si:*-*-*. ) A^atfJx*^ [0 0 2 6] C©EI6 J; IffifetSTi 

&< i: fc-ftcDTcKf/^tf e>n5. We. #SI4tIT i2O?W!0nm, C r 7flSI8l±S3B&tt! 

ifeg2tfS::ft6»2»<z>5E3l?i:R u t^itfeSI 3 Sr^Lfc^t JtgJLT. SfcMCTffcR u^f,/,t5 

£\ R u W*aii£Jt# 2 0 a t %&.±X*&5 Z t *S«F* I #B£tfcfeRTiftS 2 SfffM L lt»&Ctt. »&JI 3 CD& 
t\ 30 ^^|6]±L-C^5c #1-. ^jeti^JSTife® 2 

[0 0 2 1 ] liie^2l¥<D7c*t Ru ^ 2 n mWltASil^. «ttJl3W»»;*j£|6]±$-ti: 

■To ) Sr*«tt&«T**2^ttfflLfc««Eftl(t(*;|C ttgtV*: 1 0 0 nmtaiii^tH:. SSttJf 3 

OUT. -«3:*f<7?x t«ttJf3O(ft«*tWiaff.S:0 ^<DjE/j;5[6]±;iSS##< «*«lfil!w*6„ it. #N8S 

4lZ^^- 0 B14//^*lJ5J:9!Z. W,2m<D-K.m<Dm-£ft tt&JRTlteS 2 (0^)5^1 0 0nm5r@x?>Jf-g-(rii t 

80 a t %S«*1?«0*l^'!Ctt. «tM3©»«*J«>l6] ^flH4^*TlfiJi2roffll«^*ft:L. fll«tt«tt*l*[t 

2 0 a t %Sr-Sx^Jf g-|Z(i. f*^^co(ST//»ae>^ 2(4. 2 nm~ 1 0 0 nmCDWfrX'bZWs&l.zm&mZ 

tt&*T»B 2 R u WlBBtJt^ 2 0a 40 f±5rW^5 w t tfmz* 

I %»± 1 15 w t A** Ll C i: [0 0 2 7] $ e>!C. #^tt^RTlffil 2 14. RuiR 

[0 0 2 2] £ *«tt^RTJfta 2C^W*Jx5 u KJW«07C*t Ofirit34S«4 4lS»<0lS:«[ffi Lt^5 

R uW«jcSi LTI4. Cu. Ni. Pd, Pt. Y tOt'fcotUia. RutRuH^coaiBaiJj 

(UT. ^iibW7t%-^353^i:#-t5, ) A»f> **«ltfj{=aft:$-ti:tfj[ttaj«*#i-* bWT*ot t> 

»tfii4'>J5c< t t>-fiW5E#AS*lf 6Jii, W>z y ft iixibvf*bO»^Tt>. IWttTiftIB 2 14. 

fStt s>n TAMi 2 *s :ii6f;3 ff t R u t O A-ft ttl 3 w |-5i^ ^ & ft Jr. $ -tir h ®% &- X *) m V> hzt X 

Xtb^iU- fr. R u comnKJt^ 8 0 a r %V. ±.X $>> Z> Z. t $ 

■/m i L v \. [0 0 2 8] . i c/;>#Bm:<ftK NM? 2 (4 . fiK#& 

[0 0 2 3] - J-l b®3 iRui A'f^^ i^/:X!4»<ira^i-^i>cO-CAoTi,i;i\ fitmSc!» 

(-WstR u ...... »R,T?Jff. Rtt«B3fflMoxJfc&T* so . ^feK T«S<5S 2 » V/ X .'i^t^ 4- ^ 



!ft<5)2 0 0 1- 2 9 1 2 3 0 ( P 2 0 0 J - 2 9 1 2 3 0 A) 
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^^,f B *5g^$-|^Bn-r6,l t * 9 . mtfS 3<D [0 0 3 4] 9«jtS: £ ■5a£<t:fei: L T(4. ft 

flMMW40WlP***{C*3l-C*S. JNBtt&K Jttf. S i 0 = . A I 2 0 3 . T i O s> Ta = 0 3 . Z r 

T16S2I4. 0. 2-10 a t KOtteTlMfRtf/X O. Y 2 0». Mg 0*#*tf 64x6. ^'7-^7 

ttSsflSr^W-taCLtASffSU*. ^«tt^JRTflfiS2 fflfjgS: <t SMfkfe <t L TI4, 0iJxf4\ TiN, BN. A 
C^^n5®E*S.c>'/X(4M^wS']g-^0. 2 a t %* IN. S i 3 N,, T a N<¥i4 s #»f £4x5. $611. ^7 

*©*&Ktt. «tte3w»«1*tt«r»J|pi-«SW|W»J« = * *5*ffctti:LTIi. tfRtf. S iC. T 

#-0**V*W**>*. 4fc. #HH4&*T«!«2!;:£S i C. B.C. T a C«f***»f €»Jl6. 

JxiKSfRV/XttS!*©**** 1 0 a t%£ffi;i4» [0 0 3 5] Rui:S i 0 2 &Ss*HI1-.5 d fc 

[00 2 9] . *BMRT«8 2 iJ! R u ,00 +ft**IE»H«t*i:. C r ^THiJ^i: LT#1-$«JME 

MtLtfiS^aTC^t, C4xbl2)7T{4Sjt4 [0 0 3 6] #«tt£«TifiJi 2 (Dfl^s 3 

S3 t LXmW- 1 2 nmT-foSC 077P t 15 P s £ffll^ 0 rnnffcO . RuiSi 0 2 £ Wfflj*Jt*s R u £ 8 0 

fc„ mol%. S iO a Sr2 0mo I%tt5twt*fe5, 

[00 3 0] H17/j>ibfl|5=fc9!C, St*Sr^S/fV»Ru *7t. C r A»P>*4T*Ji©Blfl[«:3 0 n mi L/c, $ 

ioo*>e>*5*5Stt^*Tlftl2S:fflV^#-&lwtt. ff 6(3. «tt!3tLT(4. ZiX^UxW-Zfrl 5nmff)C 

^7^>->7h) #Jt,<b4x-5 0 :ro^7-fv->7h 20 fE&j&ftfi. ^^^(D^'y^m^b^^m&it^m 

3i«*ti-tf5fc3:7-i'-h*s*ftL*f*L<*lv -1 1 SrJBufc 0 . (*IS^t L TBSttS 3 ±i;^« 

4x(l*t L"C. INtttt&ffTJtS 2 £Kfr?#*#BM<p-C fcl.0nm. fflitJWS: 2 n m«Llt(,©^l £ 

7t^i3l4. -i— >->7 hii*H!:S'>LT^ 3f>i/7"ft7)5 0. 2 5|im, S4h7 7^i^O. 9 /t 

[0 0 3 1 ] Ruioo/J^fta^fi&tt&KTiftli [0 0 3 7] :o8«^y K*fflV'TE»S4S:ff l\ 

2 ±l:»j«**lfc«ttJi 3tRu »70aA»&45*«a4 JtlBftftA t 7 1* Xt©BB«*«£ L,fctS*SrH 9 

£*TJM2±fc»j*$ftfc«ttJi3 tico^T. «ffc; -t„ fc4b\ 19i:B't, 8tttl4. iE»ro*9 iSLJSft 

ft«fc*SlSLfcfe*S:E8li^-t-. El 8 iz^-TX 0 1=, ft, i-fcfc*,. 1 >^*>fc 9 flTB*tejJs£fb Ltzfi>% 
R u,oo*»645*«tt4*Til6« 2©»^ttt, HE 30 *U SM*tt. /-f X<D«#*i**ffiHtt©S£tHa-<? 

SE*|6l.= 'b*tJfc»«*i:a§?«tt,li!»sac>ii5 (> fil*fl:Ltife*>4. H9*»5>*J5«t9(3. Rul:Si 

L"C. R u e 70 3 *"P>*S*»tt&«TlfiS2©li Oa*iS*n-*--5 w J:oT^7 = =-7fil igi: Lfc#tt 

£K(4. «aiSie*^i<Oft«*Rt/«i7ttfkt tt&JST«J« 2 Sr*N-$amK»«E*tt. C r &7J16BI 

■eaifcaiSSrsiaH-Sw tctot. fistte 3 wigfiia biv-r x*s/h*<4o-ct»s. nftKegflttt 

[0032] ^Nttt^jRTMm 2(4. gyi&o* ui;s i Oz*.wm-t% z. biz x^>x^7~^7mmt 

T^4^L. ^*S.t>'/XI4^*cOfi|g-^iI^;r^ft: RuiZS i0 2 $rttt5Ct!:J;ot^ 

JtfcMMSrttStOtfeotfcSl 1 , Cixt^ 40 7-=.7mmt L?t*fitt]4^RTJftS2 $rW1--5#-&Jw 

•fix«0«^-C* t> . INattTJtel 2 14. 8M£H 3 (4. ^E^^-g^X^ < LX i>S 4 X*S/h* I »fc*t>. ft 

[00 3 3] Rul4. Si. Al^iJt^LT^ [0 0 3 8] tZ-5T'. ZcO^SE^^;-fcl^T. ®. 

iilf. -t<c^*>^7-3.7 Wit ; Sr/fM^^. " <t/;>-C-# i A«P>iBtf4L5'>/j:< i t, l fflc> tu^J iTs Jill L tz. i» <D & 

ftm&£MTmm2£Z(D£ oti?v~x.vffi)&ti-%> Wn*i'ZZ,kfcX'%Z» 

w 4 izx ot, m%l&imm£<r>£ht£Z)9k' 4 so [0039) t;;, &WMi$MWiitt. C ... &i>'/7!4P 



9 

eJiftLTP t , PdWN i ri'£>iitf;h.£'>&< t fc 

\z. J»&ff 3 i;*s it 5 P. t ffijsKJt t RIB i «I»H& & . 
R u ,ooa»e>fc*#BH4&HTil!!B 2 SrRfcaflWrefls 

9. DC^/vj/? U y^'ffiirj; 9 A r #XJ£6 P a . IE 
{ittSffi 1 <Di§.mtME.X'f&mLtc t,<OX'foZ<. 
[0 04 0] 0*»&«5ipl;. Ru£#«t£ 

iIT*12!:f l>tC o,oo-.P t.vill Cr^T* 10 
flfdffl^TtfcWMit-^. ffi«^Hc^t</i9, 

13 . #8£tfe&JBTtt! 2 £>l?:^#l? < <c 5 (5 if # 

«fc?>Ji*DL-T^5. 1$!:. Pt»!20a t %«±T* 

[0 04 1 J £fc. 8£tt/f 3 com&l-i. 1 5 n m&.±.V 
hhZ ti)W%. U\, 5Stt«3co(f^-^ 1 5 nmKli 

fc. itti 3 ^ t W^] t »i# 1 li:*t. 20 
ZZX. StttJf 3 fc LTI4C o 7S C r 1S P t ,o^6ft-5 
&«MBI£fflKfrfflt\ #58tt£JRTJffie 2 fc LtttSS 

1 0 n ni^OR u 100 

[0 04 2] Ell 1 75^1-5 «t ?C. {Sttffi3co)?$ 1 

$ 1 5 nraKiroi^fillWAJ^LTV^, -<D 
wi^fe. SSttJ13<7?l?£&l 5 nmU±b-t%ZblZ 
.tot, «tt«3tt*v»fii«*«:*-*-Ct*s*»**S. 
[0 0 4 3] $61-. C<7?f2£t£l3lCf4, Cr, Mo, 
W, V. Nb, Z r . H f , Ta, Ru. Rh, Ir. 30 

R u«:W-r3#«tt&RTifcS2K±5#fiB2j|p| 

So 

[0 0 4 4] ^*H-t-55E*XI4^W**D&4. 0. 5 
a t %~ 2 5 a t %T'fe 5 r fc L V \. 5u^X(4& 

■&<DmutJ>> o . 5 a t /-fx 

fc. jc*Xli-&A«0»AOft* I 2 5 a t%Srfflx.S»-&U 

14. fift«fta^>»«*coit/>A;*# < 

[0 04 5] $biz*fc. «teli3£tt. $fl£7^X£ 
IS«-t h 1=1 KlT- . fifclfm OV.X (4t[|{t & 0 . 2 a t % ~ 
1 5 a t %<Ot6lffl-Ci$;*H-3 - fc/Mt£ U\. 

/x(i^*<om*nft*s o . 2 a t %*mx>hzm&-<z 
&LV:5ii4#:^c/.')^*fR-/'j' i 5 a t 

!4 . # ir (&T LTLS ■) I® h > & 5 , 

[0 0 4 6] SbiC^t. jgj#fe$ 3 (4. S i O::, Ah: 50 
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[0 0 4 9] Sfc, ^Hflll f4. ^2<73 7'^-7°/i^ 
ilt41l-5'>ft< t t>-^ 5 ^in^ix5 3 itiot fc. 

ttftCflUft^-ca. / •< X*»«r»HC(B;i*-f« i i fc 
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co^/u-XA'p,il(4^.5'>ft< i fc-fi/1>ibft-5S!cfS 
!$4xfcfccOT-&oTfcJ;i\. -colf&. ^»f®l 1 

14 . mm-t % &NW6sm \ o M«o««wiai: i^ffl -a- « 
%\zmw\-t^ z. t tf^mttt: 9 . / -f Xfl85>***{:is 

iftt-5 1 1 fc;3,li-/jcoi^'>^|JliFtiiJi-5 1 i 

[0 0 5 J ] i; 6"C. " cnflHfJB 3 14. C o . Nift 
r>'P ec/.vJ/ft< i fc I fSA*Ofc*£H«f±»IB£ P t . 
P d RUN i fj><Z>m , M\.tz'Mti< t fc I fl^'Pllflfiia' 
7 £li.hWi L XBrlfcth Z t X. llSsriii:- !ffil:t/|n]c/3^.^5V ; 
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fi\±&AZ<irZZtfcXZZ« ^Wlfg-, **«{=Tff5Ci:*«-e#5. 

JStt®3!cfc^-Cli. B^ffi{c*f L<B&^SiI^(fil{c(S [ 0 0 5 7 J _Lj$ Lfc J; o izffitfi&)ixtz.m%mm.m% 
#*»#Str. SfflBftG&fr|g$-C#*. OStt li. *««4*fil±ic*86tt^«Tll!!«2RtfBH4«3 

«tt«3W*«;to*fc±L;fc*>«>i:46fc*!>. mttgfe f&TIi, IH^feKTJt&S 2 Rt/«*feli3 til? 

*H4{cffnfcSiI«SiE»S:tf 9 Ct*s-C#6. Hi 0 OlC£JlT<0fi£T*J5fcfflH--5. 

[0052] ^rftwic, f&mx 7-E.tmw.fi fa<Di%t&j] [0 0 5 81 z.}vb$¥®.tti&mTmm 2 &.<>'$3H4® 3 <d 

W«Eft«E*tPd^P>/jr5Til!!li**-r5B£«l»ESfl£ mmZM*1ri>Z ttfX'Z 5 0 C;ft,<b/«Ji£cD 

»4:!:oi»TiB^UfcJSjRSrH 1 3^1-. 4*s. rft 10 i^t, *«Bitt^«TittS 2 SU'^ttfl 3 &ffife<om 

b^MIE^ffctCfct^Tli. If^-O. 4nmWCo§t J5)Ut<7>£-£ £ i-^^&iCttlS^JffllcO '< y ? Jl > 

1¥*0. 6nmroPdKtt2 0l)fiiafl!)l:9HLt W8LTi>5. FJr£^a/$itO£££l&lg^5;£i£ 

tl?ltl3 Onmi Lfc 0 [0 0 5 9] $ h\Z, ? 'J >?&',z£htf. ±i£ 

[0 0 5 3] 01 3 7^b*iJ5J: 9!::. Ru,1>b^5» Lfc^7 = a7UIJ6t*»l^f8t?#5„ ^7 = 3.7* 

T«j«*wi-4*»E«K*ttt:«fc. mmmmfift i±. m^s i o^w-t^? Lit*-? 

jST*i2±icfia:^fa»fflromtt)g3 4'ffM-t--5 3. 20 li^jg^-y^ h±tc-t7 5 y**Jt«:Kiti-5#ife» 

[0 0 5 4] IME^^ft £S1* <t / -f XtOB8« [0 0 6 0] $ bfctfc. #W&&RTJIbff 2&O t «£tt 

RuA>t>/jr5#Wi14&«T*)i2S:Wi-5»«IE» « 3 tp J;iSf*^»Saf *jgAi-5*j£ £ L Til, 

P drt>b45Tifel3rW^5&Mf2&!l£ft£i::o y >- ^'B#o#lim*'^ <p{zmm*?MM<V-# x ^cof] 

^TjwsLteftSriai 4ir^f, ztibmn. ^xmA-t^z tx^mxh^. 

immttizio^Xtt. mZ>-0. 4nm©CoIt)f^ [0 0 6 1] 4*5. Sttt/f 3 Srff^i" 51*11 fit LT, 

0. 6nmOPdRtS:l 5 ftWIigfttticSg Lit AX *»tt&«T*«2*iB(0'>4< i fc-at-JttCT 1 ^ 

ft?KfrttttV 3 £ U T i Tfl6g±{-*ffitt^RTift *^ + *lI£ WiiT^SiDIfi^T'^feft^. & 

■ 2*iMiT»l3S:»jsatfc. 30 gf$43M3:T«. fcL<tt*«4iflzft 

[0 05 5] Ell Afabm&olZ, Ru*>f>45*« ffi*DILT*3< C£tfS$?*U\ :Hi:i5H4i3i: 

£&RTtt!« 2 Srff-rsttftlBftjKfttt. P d IM&tt&JSTlfeS 2 £ ©M*^S:ifii±$-fr5 - £ 

i^KSCfci^T *&fe{LV -fX^LT^-5. :o [0 0 6 2] CKO^ffiTii. #BH*&RTJ1SS 2 

C£^e>. ^8£tt&*Tifi«2Ji{wfiiEfl£«|E»fflOK 4"^R u 5r 2 0 a t %W±cDti|£-T#Wi~5£tf\ 10 

ttl 3 C tJCioT. / W X^Wfiir »SB 0t x. Stogi* L 4 < £ btt&Jf 3©ft«*Sr|S]± 

B£MfB&£fT9 ~ ttfX'ZZZtfrnZ* $-tt"-5C t^tr#-5 c . Z<Dtzlb. zn^-mx-it. ftmt 

[ 0 0 5 6] ^roffi^taft^f*:!=*3V^-C. ^«T«feli2&t«Btt«3*jS;W[-*-5BSUwl OOtWT 

IfiltLTIi. ^!)ifi/>fl/7^-K /tflli t-TSCt^T-tS. tl^5i, *^jfeT14. 10 

u 9 u- y h^cD^ISatSSr 40 0 t:WTf5iSiSA#TT^tt^JSTlte« 2 R(/«tt® 

4^.. mm:mn t Lxr>m&<»mm-mzwi [oo63] tit. ^«tt&«TJi6® 2 & 

lFH-5 - i;:.tot. ^.JfilK^ i JttS L Ttmilli^ 50 M>. ttmzXtili. tmftM 1 t LT"ria<fl:2r"#T 
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Japanese Patent Laid-open No. 2001-291230 
[0014] 

The magnetic recording medium to which the present 
invention is applied has a non-magnetic substrate 1, a 
non-magnetic metal under-layer 2 which is provided on 
non-magnetic substrate 1 and contains Ru at a ratio of 20 atomic % 
or more, and a magnetic layer 3 which is formed on non-magnetic 
metal under- layer 2 and has a magnetic metal thin film 3 . Further, 
this magnetic recording medium may further contain a film 
comprising one of the element chosen from Cr, Mo, W, Ti, Ta, 
V, Nb, Zr, Hf , B, C and Si or an alloy of these elements between 
non-magnetic substrate 1 and non-magnetic metal under-layer 
2 for the purpose of improving the adhesion of non-magnetic 
substrate 1 to non-magnetic metal under-layer 2, though such 
inter-layer is not shown in the figure. 
[0017] 

As the element, in addition to Ru, that is included in 
non-magnetic metal under-layer 2, at least one chosen from the 
group consisting of Cr, Ti, Ta, Zr, Hf, Fe, Co, Mn, Si, Al, 
Ag, Au, and Ir (These elements are referred to as those of the 
first group hereinafter . ) is mentioned. Namely, non-magnetic 
metal under-layer 2 may be an alloy of an element belonging 
to the first group with Ru. Particularly, it is preferred that, 
in the alloys of the elements belonging to the first group with 
Ru, the compositional ratio of Ru is 50 at% or more. 



[0033] 

On the other hand, since Ru is difficult to form oxide 
and nitride compared with Si, Al, etc. , whenat least one compound 
chosen from oxides, nitrides, carbide or carbon is incorporated 
in non-magnetic metal under-layer 2, a structure is realized 
in which at least one selected from the oxide, nitride, carbide 
and carbon is finely complexed; namely, a so-called granular 
structure is formed. By making non-magnetic metal under-layer 
2 be of such a granular structure, further noise reduction of 
the resulting magnetic recording medium can be achieved. 
[0034] 

The oxide taking on a granular structure includes, for 
example, Si0 2 , Al 2 0 3/ Ti0 2 , Ta 2 0 3 , ZrO, Y 2 0 3 , MgO, etc. The nitride 
taking on a granular structure includes, for example, TiN, BN, 
A1N, Si 3 N 4 , TaN, etc. Furthermore, the carbide taking on a 
granular structure includes, for example, SiC, TiC, B 4 C, TaC, 
etc . 
[0035] 

Specifically, the relationship between linear recording 
density and noise was measured with use of a magnetic recording 
medium having non-magnetic metal under-layer 2 of a granular 
structure prepared by adding Si0 2 to Ru, and another magnetic 
recording medium having an under-layer made of Cr. 
[0039] 

In particular, it is preferred to incorporate in the 



magnetic metal thin film at least on element chosen from Pt, 
Pd and Ni to Co and/or Fe in a pre-determined amount. 
Specifically, Fig. 10 shows the result of measurements on the 
dependence of cohesive force on the compositional ratio of Pt 
in magnetic layer 3 with use of a plurality of magnetic recording 
media having non-magnetic metal under-layer 2 made of Ruioo with 
varying thicknesses. In the figure, magnetic layer 3 is 10 
nm thick, and was prepared by DC sputtering with an Ar gas pressure 
of 6 Pa while the temperature of non-magnetic substrate 1 was 
kept at room temperature. 
[0043] 

Further, it is preferred to incorporate, to this magnetic 
layer 3, at least one element chosen from Cr, Mo, W, V, Nb, 
Zr, Hf, Ta, Ru, Rh, Ir, Ti, B, P or C, or an alloy of these 
elements. With such a measure, magnetic layer 3 exhibits a 
further reduced noise component. And, helped by the cohesive 
force-enhancing effect due to non-magnetic metal under-layer 
2 containing Ru, a noticeable noise reduction is achieved. 



